, we find that the electron concentration firstly increases and then decreases with t etr , and the variation is consistent with the S content shown in Figure 3a . Thus, we can conclude that the electron concentration increases with the S content, indicating that the S doping is n-type doping. Figure S2c shows the Hall mobility as a function of t etr . Combined with Figure 3a , 3b and S2c, we reveal that firstly, when t etr = 2-5 h, the mobility increases, which is mainly due to the decrease in O content; secondly, when t etr = 5-10 h, the mobility decreases owing to the increase of defects caused by the increase in the S content; thirdly, for t etr = 10-15 h, despite the S content decrease, the mobility still continues to decrease, which is due to an increasing number of defects caused by the breakage of C-S bonds and removal of S atoms. 
